Introduction {#sec1}
============

Squamous cell carcinoma of the conjunctiva (SCCC) is a rare cancer of the ocular surface with an incidence rate that varies geographically from 0.02 per 100,000 in high latitude areas to 3.5 per 100,000 at low latitudes.[@bib1], [@bib2] Ocular surface squamous neoplasias (OSSN), a recent term ranging from "precancerous" lesions to invasive carcinoma, comprises a wide spectrum of dysplastic alterations of the squamous epithelium of the eye surface, including conjunctival intraepithelial neoplasia (CIN), carcinoma in situ (CIS), and SCCC.[@bib1], [@bib3] Among the general population in the United States, using data from the Surveillance, Epidemiology, and End Results (SEER) Program of the National Cancer Institute, the risk of SCCC was higher in males and in whites and was correlated exposure to ultraviolet radiation.[@bib1] The etiology of the conjunctival cancers appears to be multifactorial; several etiologic factors have been identified including smoking, sun-exposure, latitude, history of pterygium, and both human immunodeficiency virus (HIV) and Human papilloma virus (HPV) infection. However, the reports on HPV and conjunctival neoplasms are controversial.[@bib4] OSSN grows in a flat superficial leukoplakia, velvety or papilliform, gelatinous nodular, or diffuse in an invasive fashion. These tumors may present as localized and slowly growing lesions and have sometimes been associated with pinguecula and pterygia.[@bib5], [@bib6], [@bib7] In elderly patients, the tumor may be initially diagnosed as a chronic unilateral conjunctivitis or scleritis, and as chalazion if arising from the bulbar conjunctiva.[@bib6]

In the present study, we enrolled all conjunctival epithelial tumors in Farabi Eye Hospital (Tehran, Iran) over a 7-year period and evaluated the etiologic factors and clinical and pathologic features of the most malignant tumor, SCCC.

Patients and methods {#sec2}
====================

In this retrospective seven-year cross-sectional study (2006--2012), 274 patients with conjunctival epithelial tumors were enrolled through the pathology files of Farabi Eye Hospital in Tehran, Iran. The tumors were classified as benign, precancerous, and malignant. Conjunctival intraepithelial neoplasia (CIN) encompasses dysplasia and actinic keratosis that were considered precancerous lesions of the conjunctiva. Demographic data with tumor location and presentation were also obtained from all patient׳s medical records. A survey was prepared inquiring if patients were exposed to the sun more or less than 180 days per year over the last 10 years. An age and gender matched control group (50 patients) with lesion-free, normal conjunctival biopsies (mean age: 64.3, age p-value: 0.4, sex p-value: 0.63) were selected from the archive of the Pathology Department of Farabi Eye Hospital.

Statistical analysis {#sec2001}
--------------------

The results are expressed as mean ± SD. Statistical analysis was performed using SPSS version 16.0.1 (SPSS Inc., Chicago, IL, U.S.A.). The statistical differences between proportions were determined by χ^2^ analysis. Numerical data were evaluated using analysis of variance, followed by Tukey׳s post hoc test. P value \< 0.05 was considered significant.

Results {#sec3}
=======

Demographic data {#sec3.1}
----------------

Among all conjunctival specimens which were addressed to the pathology department of Farabi Eye Hospital between 2006 to 2012, 274 patients (171 male and 103 female with a mean age of 57.9 years ranged from 14 to 90 years) were enrolled in this cross-sectional study. The mean age of the patients with malignant tumors was 62.1 years (range, 16--90 years), and the majority of patients were in their eighties (48 cases, 30.2%). About half of the conjunctival epithelial tumors (48.2%) were manifested in ages over 60 years. Among 274 tumors, 159 (58%) were malignant, 68 (24.8%) were precancerous, and 47 (17.1%) were benign. There was no association between gender and the type of the lesions (p \> 0.05). Age stratification and frequency of benign, precancerous, and malignant epithelial tumors of the conjunctiva are denoted in [Fig. 1](#fig1){ref-type="fig"}. Compared to a previous study[@bib8] from this center conducted during 1990--2004, the incidence of precancerous conjunctival lesions slightly increased (22.1%--24.8%) whereas the incidence of SCC decreased (59%--40.8%). Characteristics of the tumors in comparison to the control group and previous studies are summarized in [Table 1](#tbl1){ref-type="table"}, [Table 2](#tbl2){ref-type="table"}.

Clinical data {#sec3.2}
-------------

The most frequent clinical findings and symptoms among malignant tumors were gelatinous mass (41.5%), followed by leukoplakia (24.5%), nodular mass (21.4%), pigmented lesions (8.2%), chronic conjunctivitis (3.1%), and blurred vision (1.3%). Among 274 patients, 126 (45.9%) of the lesions were on the bulbar conjunctiva, 122 (44.5%) on the limbal conjunctiva, 22 (8%) on the palpebral conjunctiva, and 4 (1.4%) on the fornix. Limbal and bulbar conjunctivas were the most frequent sites for benign and malignant tumors, respectively. No statistically significant difference was found among different anatomic sites in benign and malignant tumors ([Table 3](#tbl3){ref-type="table"}).

Etiology and associated conditions {#sec3.3}
----------------------------------

To define the etiologic effect of UV light on conjunctival epithelial tumors, we compared 50 age- and gender-matched control patients in the matter of the sun-exposure days per year with a cut-off point of 180 days/year. Our data revealed a significant association between the duration of sun exposure and the lesions with more than 180 days/year exposed to sun were more likely to be malignant than lesions with less than 180 days/year (p \< 0.001). Malignant tumors had a significant association with sun exposure of more than 180 days/year in comparison to benign tumors (p \< 0.001). Precancerous lesions had been also exposed to sun light more than 180 days/year ([Table 1](#tbl1){ref-type="table"}). Intraepithelial neoplasia including dysplasia and actinic keratosis were accompanied with malignant tumors, in which 107 (67.3%) cases of malignant tumors were associated with them. History of actinic changes and pterygium was present in 101 (63.5%) of malignant tumors.

Discussion {#sec4}
==========

In our study, malignant epithelial tumors of the conjunctiva were more common than benign tumors, which may be due to the fact that Farabi Eye Hospital is a referral center for eye diseases, and more complicated cases are referred to this center. At the same time, this is a large series of benign, precancerous, and malignant epithelial tumors of the conjunctiva in Iran. In our previous report, it was suggested to consider patient age as a predictive factor of malignancy while evaluating conjunctival neoplasms.[@bib8] Compared to previous study in this center, the incidence of precancerous lesions, such as dysplasia and actinic keratosis, increased whereas the incidence of SCCC decreased. This fact may be a result of earlier detection and better management of patients in this center.

Ocular surface squamous neoplasia is more common in countries with high exposure to sunlight. In line of this fact, the interpalpebral zone, the part of the conjunctiva heavily exposed to the ultraviolet light is the most prevalent site of the malignancy.[@bib6], [@bib9], [@bib10], [@bib11] Malignant epithelial tumors are more common in men than in women because men spend more time outdoors and are exposed to sunlight more. However, in a study in Zimbabwe, 70% of the patients with OSSN were female due to their involvement in agriculture and harvesting in farms, which led to high sun exposure.[@bib12]

Regarding exposure time, malignant tumors in our presentation had a significant association with the sun exposure being more than 180 days/year in comparison to benign tumors (p-value \< 0.001). Precancerous lesions are also correlated with sun exposure of more than 180 days/year, devoid of significant association. Actinic changes/pterygium and conjunctival intraepithelial neoplasia (CIN), which were present in 63.5% and 67.3% of squamous carcinoma, respectively, may be attributed to the intensity and duration of sunlight exposure in our country. This strong association confirms the role of direct sun-exposure in etiology of actinic changes and epithelial neoplasia of the conjunctiva. Other studies have also confirmed that OSSN is associated with pinguecula, pterygium, and CIN.[@bib5], [@bib6], [@bib7], [@bib13], [@bib14], [@bib15] Usually, these lesions arise within interpalpebral fissure, mostly at the limbus, although they may be found in any part of the conjunctiva and cornea.[@bib3]

Recently, human papilloma virus (HPV), mainly type 16, has been detected in tissue specimens of OSSN. Our previous study on 50 cases of SCCC showed that HPV is strongly associated with SCCC in comparison to all normal conjunctival biopsy specimens.[@bib16] Ateenyi-Agaba et al.׳s study supports the hypothesis that cutaneous, but not mucosal subtypes of HPV, may be involved in the etiology of this rare malignancy and its precursor lesions.[@bib17], [@bib18], [@bib19] There are marked variations in the reported HPV prevalence rates in conjunctival carcinoma, ranging from 0% to 100%.[@bib20], [@bib21], [@bib22], [@bib23], [@bib24], [@bib25], [@bib26], [@bib27], [@bib28], [@bib29], [@bib30] Whereas some studies have reported highest incidence of HPV, [@bib21], [@bib24] others have shown no evidence of HPV infection in OSSN lesions.[@bib20], [@bib25], [@bib26], [@bib27], [@bib28], [@bib29], [@bib30], [@bib31], [@bib32], [@bib33], [@bib34] These discrepancies show the more important role of UV exposure in OSSN development than HPV infection.[@bib35], [@bib36]

In conclusion, the high percentage of squamous cell carcinoma can likely be attributed to geographical latitude and greater sun exposure. The characterization of precancerous lesions in this study emphasizes their potential to transform into malignant lesions and the need for sufficient early management and follow-up. The incidence of precancerous lesions and SCC compared to a previous study increased and decreased, respectively, suggesting earlier detection and better management of OSSN in this eye center.
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###### 

Characteristic of 274 conjunctival epithelial tumors in comparison to control group in Farabi Eye Hospital, Tehran, Iran.

  Characteristic             N (%)        Benign   IEN[a](#tbl1fna){ref-type="table-fn"}   Malignant   Control group
  -------------------------- ------------ -------- --------------------------------------- ----------- ---------------
  Sex                                                                                                  
   Male                      171 (62.4)   28       45                                      98          29
   Female                    103 (37.6)   19       23                                      61          21
  Sun-exposure (days/year)                                                                             
   \<180                     133 (48.5)   32       41                                      60          20
   \>180                     141 (51.5)   15       27                                      99          30

IEN, intraepithelial neoplasia.

###### 

Pathology classification in 274 conjunctival epithelial tumors in Farabi Eye Hospital, Tehran, Iran.

  --------------------------------------------------------------------------------------------------------------------
  Histopathologic classification   M/F       This study (%)\   Previous study (%)[a](#tbl2fna){ref-type="table-fn"}\
                                             2006--2012        1990--2004
  -------------------------------- --------- ----------------- -------------------------------------------------------
  Benign                           28/19     47 (17.1)         35 (18.4)

   Papilloma                       26/19     45 (16.4)         35 (18.4)

   XP                              2/0       2 (0.7)           --

  IEN                              45/23     68 (24.8)         42 (22.1)

   Dysplasia                       33/15     48 (17.5)         25 (13.2)

   Actinic keratosis               12/8      20 (7.3)          17 (8.9)

  Malignant                        98/61     159 (58)          113 (59.5)

   Invasive SCC                    69/43     112 (40.8)        112 (59)

   In situ SCC                     27/17     44 (16)           --

   BCC                             1/1       2 (0.7)           --

   MEC                             1/0       1 (0.3)           1 (0.5)

  Total                            171/103   274 (100)         190 (100)
  --------------------------------------------------------------------------------------------------------------------

BCC, basal cell carcinoma; IEN, intraepithelial neoplasia; MEC, mucoepidermoid carcinoma, SCC, squamous cell carcinoma; XP, Xeroderma pigmentosum.

Ref:[@bib8].

###### 

Anatomic sites in benign, precancerous, and malignant epithelial tumors of the conjunctiva.

  Anatomic site   Benign tumors   IEN         Malignant tumors   Total
  --------------- --------------- ----------- ------------------ ------------
  BC              18 (38.3)       32 (47)     76 (47.8)          126 (45.9)
  LC              23 (49)         29 (42.6)   70 (44)            122 (44.5)
  PC              5 (10.6)        7 (10.2)    10 (6.3)           22 (8)
  F               1 (2.1)         0 (0)       3 (1.9)            4 (1.4)
  Total           47 (17.1)       68 (24.8)   159 (58)           274 (100)

BC, bulbar conjunctiva; F, fornix; IEN, intraepithelial neoplasia; LC, limbal conjunctiva; PC, palpebral conjunctiva.
